Myocardial reperfusion in the pig heart model: infarct size and duration of coronary occlusion.
The effect of coronary artery reperfusion on infarct size was studied in a pig heart model. Forty four open chest pigs underwent occlusion of the mid-left anterior descending artery. Fifteen minutes after occlusion the animals were randomised to one of five groups: reperfusion at 30, 45, 60, or 90 min after occlusion (groups 1-4) or permanent occlusion (group 5). Twenty four hours after coronary occlusion the pigs were killed. The heart was sectioned in slices, which were incubated in triphenyl-tetrazolium. Mean(SEM) infarct sizes calculated by planimetry were 0.46(0.42), 2.85(1.14), 9.74(1.65), 8.93(1.37), and 13.17(1.17)% of left ventricular mass in the five groups. The transmural extension of the infarct was 14.6(11.4), 42.1(12.9), 87.4(6.6), 96.2(3.2), and 100(0)% and a transmurality index used as an estimate of the mean extension of the infarct relative to wall thickness was calculated to be 0.08(0.06), 0.32(0.10), 0.72(0.06), 0.79(0.04), and 0.92(0.02) respectively. Infarct size was similar in groups 3-5, but significantly smaller in groups 1 and 2 (p less than 0.05). Infarct size and the transmurality index correlated exponentially with the duration of the occlusion (r = 0.80, p less than 0.01; and r = 0.95, p less than 0.001 respectively). These results indicate that in the pig heart model submitted to an acute coronary occlusion cell viability may be less than that suggested by previous canine studies. This observation is probably related to a less well developed collateral blood flow in the pig heart and may provide an experimental model that better resembles certain clinical conditions.